Blockade of hippocampal long-term potentiation following soman pretreatment in the rat.
One of the most potent toxins known is the cholinesterase inhibitor, soman, which produces severe convulsions and cell loss in the central nervous system. In these experiments the effect of multiple low doses of soman on the acquisition and maintenance of long-term potentiation (LTP) was determined in rats. LTP is a form of synaptic plasticity that has been studied as a cellular substrate for learning and memory mechanisms. Under urethane anesthesia, electrodes were positioned in the dentate gyrus for recording evoked potentials before and after tetanic stimulation of the perforant path. LTP levels were greatly reduced in rats recovering from convulsion-inducing soman treatment. Rats exposed to similar amounts of soman, but not displaying convulsions, also displayed reduced levels of LTP. The responses recorded from these animals were highly variable, ranging from control levels of potentiation to no LTP. The variability could be attributed to some animals having convulsions that were not detected before surgery or to other interanimal differences in the degree of soman-induced toxicity. The long range goal of the experiments presented here is to develop a better rodent model for studying soman-induced functional changes in the CNS that can be detected prior to the gross morphological changes.